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Agents need to reason and learn about the world before they can select the right actions 
to perform. The world is inherently relational, that is, there exist multiple objects as well as 
relationships that hold amongst them and there is often knowledge available about the world 
that can be taken into account. But traditional approaches to robotics and computer vision 
have difficulties in handling such relations and background knowledge. However, the new 
field of statistical relational learning tackles this problem by integrating probabilistic models 
with expressive logical representations and machine learning. In this talk, I shall introduce 
statistical relational learning [1,2] (SRL) through a number of techniques and I shall illustrate 
their use on a number of applications related to robotics, vision and natural language 
processing.  
More specifically, I shall introduce the relational representations that underlie SRL, 
show how they allow one to deal with structured environments, with a variable number of 
objects and relations as well as with background knowledge. I shall then continue to show 
how probabilistic and kernel-based methods can be extended to deal with such relational 
representations in order to learn and reason about the environment. Covered techniques will 
include Problog [3], a probabilistic extension of the logic programming language Prolog, and 
kLog [4], a language for relational learning with kernel-based methods.  
These techniques shall then be illustrated on some example problems from computer 
vision, such as recognizing configurations of houses [5], from activity recognition, where 
activities of daily life can be recognized from sensory information [6], from playing massive 
multiplayer online games such as Travian [7], where models can be learned to predict future 
actions and events, from robotics, where one can use SRL techniques to track occluded 
objects [8] and reason about affordances in multi-object manipulation tasks [9], and from 
natural language processing, where relations can be used to improve the performance of 
learning systems [10].  
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